ERKECI: A
201943 H

ok B 5w 5 M M
MATERIALS RESEARCH AND APPLICATION

Vol.13,No. 1
Mac. 2019

X E RS :1673-9981(2019)01-0048-05

ET LED RIELE T ZMESEEMSHER"

RMAE? HBA,EERY I OB

1. AR IIVE K2R B FRMEEBE, 78 1IN 51063152, J7 AR U L ARBE B )4 )M 510650

[E

W ENAIHEZEAARIEE LED SElixT EH ARG PR T s DT R , & T 5500 LED S6ig {5 BT
SR A 38 AR R R A AR TR /N AR X2 LED SR G AT O, SE AR
LED MEUR/D I 58 S EARGIE 1 DL L. W58 25 SR 3R W, 1% 07 vk wT LA A v 0 1l 5 ol 5 g B 1R P
o HAR ISR UCED , ¥/ 4 5.6 .7 B LED SRR 4L & #F4T VL EL 5 AH G H8 5043- 51 R 0. 957,0. 984,
0.985,0.986. VG L% A LED s 2 | $00-6 MORS B, 78 52 B g FH v 17 [ B %5 p b 28 R w4 46

SRSRAA) CTE VUG ; A0 T (LED) DGR e Ak fum /b — ik

B 43S . TN201,;0432. 1

R (LED) A 5 — AR 25 I BB,
DI ABUN Bk W RREMR B R E A
e AL I F B BRI AR, 92 Ay d 2L
5 B8 G IR 22— LED YGi 1y HOG 4
JERFPET ST 0 JE Al 3 AF R AT B T PN b2 Ok
O SRS, BAREE M6 LED MR HAEH
I ABAE — SRRk e A G R )
B, R PHOGRLRL S % s — LED AYJETE I AN AE
JEAR PR EESR R TR 2 i 2 A R LED #E1TIR
kA BT B AR GE. REE RS EARR
( NIST) fe 5T 2006 A6l T —FOt i vl 7 i AL 5
BROGIR™ B BROG TR P 3 22 2 A 22 A AN [R) D B
() LED JEI8 8 ik s 42 i 44~ LED #9 fL I R/,
BSR4 A, A I SE L5 H AR G 4 L.

LED Yt g VT B 7L R 2 g R, £
A~ LED 1RG5 Mg i 28 51> LED Stk i 4 26
PEAR I Z AN, Rk, AT LLE LY LED SEUE g AP |
Hae B gl L R B e A U T | S8 RO T
(UCHL. [ A C A VF 2 56 ORI BUd A A e

s B #8:2019-01-03

XERFRINAD . A

DCHC )y T8 B9 B 5T 2010 4F, AR 4R AT 450 R R X Fk
R T 30 23T PR B B4~ LED il 43 A, I LUZ S
PRSI SN LR (8 FH 22 A AS TR W41 0% 4 /9 3R 68 LED
ST T RS 0 A B, 5 B T R BRI L5 2
e S N Sy R NG I T 7S ) )
TTLAfA] B (& VR AR SN S i DC C 3503 3 2o oK fig
SE 7 FEA AR B /N T i, SEBL T 24 S LED
X} CIE-D65 bR IR  AML. 5 FRifE K BHOE H bR OGS
AIFREL. 2017 4F, £ ) 5 2 NV 48 8 DG 7 — 4
23 [A] PB4 25 %% B pRBCVE A B 68 LED OG5 4 55
B N7 LED SGIE DG B0 1, i i O Ak AN [m] U
EHBFK CEE S r e s [t LED 414, SCaxt H
PGSR VLS. ML ERFE AT LA Y, B RTLA
SR B S B R ST Y Skt O, B
SRAAIAEANBT it | (055 52 bR i i i 26 T A7 A iR
22, IF BT R A ARG B A

AR SCHE H — i I T S S ) LED i
VEHE 7, 15Xt LED YGRS Tl F 57 LED
R i, AR DT BE1E % LED 4%, {1/ Matlab

* HEME B KX HE A AR H (2017YFB1104500) ;)7 &4 H AR #5435 H (2016 A030313456)

YEFE A Ik NAE(1995-) , B Il Rg R e A, A AR 9T 2.

BIAER  FR55(1968-) , 55 ) AR, B AR, 14, RO e EE il it R 507 T R WF5E.



F13E H1H

MR 45 B2 F LED SEik Ve B AT BB IS L A 5 49

2 R AR ) L0 s 2 b B B ALl S
THASE B ARGIE A VR B, AH L T LATEBF G il
T R AR 127 10 e o DTG S I A S B T
SRR B AUE S5 R n] EAR N, I D) & 5P, X
A R IR BT AL ) PR ] 5 A o R O T D1 3 D PR AT
—EM AR B R

1 RIEEEFEA

1.1 tiEBmiEE

TERF A A TR op, i 245 2 %) H b
AR TR0 25 v 1) i T B, B/ AR A S ik
G e TR —Fi I 5 | DR S5 i s 5
HORR T AR Z AR EAE 2. F IR RIA
SCISEBRIE L, 2 /D — BT BB

SRR LED SEHEDCIE AR AR W
R, i — S 5 G A K PR OGS 400 28 A0 5 3 7 Y
LED. UL, B4~ LED SG3s A 2 LU B #0635 i 17
DERC, 3z FH G D FC 38k T AAR - g R A )
AT 24 LED &tE &G 6% S
H ARG R /N s S, A9 3 2 /il B LED Fh 28
X IO 8 ), LK S L 3 -5 O 1 A BE R AN IE
FEROC AR, M 33 45 R A ml e ok 3l 5% Fl 0 592 8D
TEVCEC . p i R AT AR LED J6i% A s 5k
RN

S(A) = TS, (A). (1)

(D) H SN IEAR G ROEEE kb B &R
B,S(A) A LED WGIES3 0 i i LED 44

BIRLPRAEIE R LL B, {5 G A LI Y
JETE Ry — FR 5 5 A R I Y B B R A T O
Y0 Pl P 45 ) B e B 401 A B IR R — e i 4
H (B F bR i 8

L(A) :[9/380’9’381a?’382,9’383"",9’780]T- (2)

Bl LED Bl kR 09

S(L) :[SI<A)7SZ(A)’S3</\>’S4(/\)7“"Si()\)]'

(3)

K (3)H S, () MG ERE A @ Fh LED (1

IR BB RBUEE k= [k ky ey kg, k)T,
AR EA TR AR,

S(i) xk=L(A). (4)

M FUCHECEE A LED M4 i <401, Sty el

SRR R, e B SCT Sy R AU TSR 1, 5

A IR g e SN T LED A% H BE IR
A, BRI/ N TR k.
[ L(A) =S(i)k™ ||, =min || L(A) =S()k || ,(keR).
(5)
FEFEARIE T, R T LS s S B bRk
MIVCECRERE , BI AA IR 8L R® VR AR S5 1T
o).

i;(;’i _yi)z

é:l (yi =i ) ?

K(6) Hry, T HARGIEEE. X6k VT i
MR BEGET 1, A6 S BhoLik i AL
JEE | DCE Y 25 SR e
1.2 SREHIEE

T SR R B R oK Sl ad X T S LED
TR BEAT A, B 23 15 A B LED SE IR 2
Fh 9t LED Al 13 Fpipfs LED g4 6180, K
T E L B AR R, #57 LED JE i 54
JiE , HoltiE e s oA i 1 frs. X F @ LED, H
FETER AR ] DL el Je %) v 30 0 A PRECER
UHZA 8 LED 1RG5 A R OB ki 2,
o7 FHE PR 32 31 17— 1 B 5 G il 4 7 It e 43
A R AR, ARME S5 T IS h 4 Y DT L. AR IR
5T FH B A 156 LED A 8 A PE G g 5 ds | 78
WRRRE LFEE TOLREdEE 525 17 XF 6
£ DT JE Fs) ) ARLADLRE 2

R*=1 (6)

2 fnEilRE

RN N — RS IR, G B R 1
A 50% A7, Hoar gl i W & DL I I U e
PEECH— B LED P20l i ifs i B R i il 22 — 10
T i TR 2% ) 30 e 87 B AG 3500 O i 22—, 2 o
U5 Bl Y LED /M4K.

BT R VT e py SRR v SC s = T
fit R REIT (0 e rh — AN S8R S B ARG, o 7R
PUEEIE S H bR i A AR B d5 5 B 6 B2 A9 LED
A, AR A s VT BC % % LED N4, 48 F Matlab
SRR IR A SIS PR TP GRS R s 1 81 % | Sl DT BC T
AR RN LED 414 B 2 A MBE 12 vy ik
FH4 R 5 Fh 6 R 7 B LED SEATVCHCR St g 5, %
1R 2 435081 H T BT LED R K Fu il 2248



50 7 S

AR

5%

5 M H 2019

1
0.8
=
= 0.6
j-%;
EE
T 04
=
0.2
K\
0 .
350 400 450 500 550 600 650 700 750 800
WK /mm
Bl 1 KR A LED SGIR A 4 G 4 1 4 A
Fig. 1 The spectral radiation intensity distribution of LED light source
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Table 1 The optimal combination and parameters of 4 and 5 LEDs selected for matching
e WP /nm  CESERE WWHIREC MOCIREL| A IEEMK /i CEETE HOIRE HOCHEEK
1 B / 0.1634 1 B / 0. 1533
2 458 25 0.8135 2 458 25 0.4578
3 522 30 0.4393 0. 957 3 522 30 0. 4367 0.984
4 630 24 0. 5483 4 630 24 0. 5585
5 464 24 0.3423
F2 EM6 M7 #LED #ITERMREAERSH

Table 2 The optimal combination and parameters of 6 and 7 LEDs selected for matching

2k EEP/nm CRESEE IR MR

FhJE MK /nm SRR HOIRE MR

1 A / 0.1433
2 458 25 0. 4607
3 522 30 0. 4368
4 630 24 0.5728  0.985
5 464 24 0.3417
6 560 20 0. 0400

1 %X / 0. 1350
2 458 25 0. 4657
3 522 30 0. 4674
4 630 24 0.5611  0.986
5 464 24 0. 3403
6 560 20 0. 0523
7 B H / 0.0210
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Arbitrary spectral fitting based on LED spectral matching method

ZHANG Congzheng'? XU Yigin® ,GU Zhiliang® ,GUO Liang'
1. School of Information Optoelectronics Science and Engineering ,South China Normal University , Guangzhou 510631 , China ;
2. Guangdong Institute of Semiconductor Indusiry Technology , Guangzhou 510650, China

Abstract ; In order to use LED light sources of different bands to quickly and accurately match the target spectrum,
a spectral database was established based on the measured LED spectral information. By solving the non-negative
least squares solution of over determined equations,the combination of multiple LED light sources was optimized to
achieve the matching of the target spectrum with the minimum number of LEDs. The results show that this method
can more accurately complete the matching with the target spectrum in the healthy lighting laboratory, and the
correlation coefficients of 4,5,6 and 7 LED light source combinations after matching are 0.957,0.984,0. 985 and
0.986, respectively. More LED types are selected for matching, the more accurate the fitting will be. However,
packaging and heat dissipation should be considered simultaneously in practical applications.

Key words: spectral matching;light emitting diode ( LED) ;spectral database ;nonnegative least square method

G G G G G G G G O O O G G O G o G S o oS S O o G G G O G G G S S S S oS O G G G o8 o ot ot g o o

(E#% 43 1)

Preparation ofzirconium diboride powder by spray granulation
for atmospheric plasma spraying method

LIU Yuan, WANG Xin,FENG Xiaoqgiang, JJIANG Shaoliang
School of Electronic Science and Engineering, University of Electronic Science and Technology of China, Chengdu
611731, China

Abstract: Zirconium diboride ( ZrB, ) based ultra-high temperature ceramics have wide application prospects in
aerospace, electronics and nuclear industries. Particle size of synthetic ZrB, powders is excessively small and hard
to be directly used in atmospheric plasma spraying ( APS). Therefor the effects of spray-drying parameters such as
solid content, binder content, inlet air temperature and feed rate and heat treatment process on the particle size
distribution and morphology of the granulated zirconium diboride powder were studied to optimize the spray drying
process and heat treatment method. As shown in the results, at the condition; mass fraction of slurry’ s solid
contents is 40% ~45% , mass fraction of PVA binder is 0. 4% , inlet air temperature is 240 ~270 “C , nozzle speed
is 30 /s, and peristaltic pump feed rate is 30 ~50 r/min, the granulated ZrB, powder have concentrated particle
size distribution and high sphericity. The loose powder sintering method is used for heat treatment. Discharging
binder at 500 °C for 1h and sintering at 1100 ~ 1500 °C for 1 h. After heat treatment, the ZrB, powders maintain
the original spherical morphology and have a favorable density, the average particle size shrinks to about 70m,
excellently fit the demands for atmospheric plasma spraying.

Key words: ZrB,; spray-drying; heat treatment; process parameter



